Section ofPlastic Surgery 55 with only very moderate success. I believe that these cases should be treated by continuous splinting to prevent contraction, and by fusion of the wrist at the age of about 12 years before pollicization is attempted.
Dr Ian Fletcher (Ministry of Health Limb Fitting Centre, Roehampton)
Malformations of the Upper Limb
The normal human hand owes its great versatility to the combined movements of the joints of the whole limb coupled with the exquisite sense of Aouch in the fingers. This tactile sensibility plays a vitally important role in acquiring various skills and it is for this very reason that artificial hands, however good mechanically, seem strangely primitive in action.
In congenital deformities of the hand sensation is usually normal. Even when the hand is entirely absent the end of the limb has an area of skin which is endowed with a tactile sensibility akin to that of a normal finger pulp. This is also present when the distal two-thirds of the forearm are missing, the commonest type of dysmelia. It is because of the existence of this sensitive area that the congenitally affected limb is as different from an amputation stump as chalk is from cheese.
The arm or hand amputee usually accepts a prosthesis for both functional and cosmetic purposes. The person with a malformed or completely absent hand very rarely accepts a prosthesis for functional use and I am convinced that fitting an artificial limb to such an individual is, in effect, performing a physiological amputation.
It is no exaggeration to say that a person born with one hand, though otherwise normal, has no disability. I have a considerable number of congenitally one-handed patients and a few with bilateral acheiria. Most of them do possess a proximal carpal element which develops considerable strength, sufficient, for instance, to take the body weight in combination with the normal hand on wall bars and parallel beams in school gymnasia. At other times the bare end of the limb is used with great delicacy and amazing skill.
The folly of fitting standard prostheses to these handless children was very forcibly brought home to me when I was faced with a 12-year-old boy who persistently disposed of his two artificial hands although he could use them well. At the age of five he buried them in the garden, such was his hatred of them. He proved to me, and so have many other patients, that more could be done with the bare limbs and with greater ease and comfort. This young man has now been trained as an electric welder using no other aid than a welding torch holder which fits on the right arm.
Apart from appearance there is another social and domestic problem which concerns the person who lacks one or both hands. This is the inability to hold eating utensils with the affected limb. I overcome this by supplying a simple broad wrist-strap so that a fork or spoon handle may be inserted between the flesh and the strap. When a knife is to be used then a slot is made in the leather strap and the handle passes out through this and is then located into a snuggly fitting pocket. Complete control is achieved and when the sleeves are at wrist level the straps are entirely covered. Needless to say the straps can be applied quickly and the utensils fitted easily by the one-handed and handless alike. An important factor is the universal acceptance of these devices.
Although I have indicated that a functional aid is not usually required I have devised an appliance which is, in effect, an activated opposition device. This is operated by the patient in the same way as the conventional below-elbow type prosthesis. The socket is open at the end to allow complete exposure of the distal one-third of the limb. Attached to the socket by a spring-loaded hinge is an opposition plate and this rests against the medial aspect of the wrist. A thin strap attached to a shoulder harness extends to the tip of the plate and slight forward reach of the limb is all that is necessary to give quite wide opening of the plate from the forearm. It is quite comfortable to wear and simple to use but its general acceptance rate is poor. Patients say that they can manage so well without any aid.
Since the thalidomide tragedy I have had many young patients with upper limb phocomelia who, like most of the older generation of people born with their hands near shoulder level, use the natural hands in preference to prostheses.
The upper limbs of the thalidomide-affected children almost invariably show a pre-axial defect which is unusual in cases not associated with thalidomide. An indication of the stages of development of the long bones of the upper limb is provided by the varying degrees of deformity in thalidomide cases, which are as follows: First an ulna, which is reasonably well formed; then an ulna and proximal segment of humerus, lacking a shoulder articulation; next is a limb with well developed ulna and humerus with a shoulder joint, and only when this joint is evident does the radius make its appearance. When only part of the radius exists it is the proximal portion, thus causing a radial club hand deformity in all but full-length limbs. 56 Proc. roy. Soc. Med. Volume 62 January 1969
The development of the hand proceeds pari passu with the limb. In phocomelia the minimus and annularis are reasonably well formed but medius is rudimentary and indicis, if present, is even more embryonic. The thumb is invariably absent when the radius has failed to develop. The shorter the limb the more rudimentary the fingers, and the interphalangeal joints are often immature. Again this is more evident in the lateral fingers than the medial. Because flexion is either not possible or too weak, due partly to the club hand deformity, the child relies upon interosseous action to effect a grip. This is usually between minimus and annularis but occasionally it is between annularis and medius.
The little hands appear to have normal sensation and if one can reach the mouth then we do not normally advise prostheses, although there are a few borderline cases.
The question of pollicisation of the index has often been posed, but for the thalidomide victims this is often contraindicated due to the very poor development of the lateral side of the hand.
The radial deviation of these hands can, strangely enough, be advantageous for reaching the mouth when the limbs are short or when elbow flexion is lacking in the longer limbs. The hook-like grip at the wrist offers a valuable replacement for finger flexion. I would, therefore, advise that very careful consideration be given to such limbs before surgical correction be undertaken.
Of ten people with bilateral phocomelia, born long before the thalidomide era, I know of only one who wears prostheses for functional use and one other who wears 'dress' arms for special occasions. One is employed as a switchboard operator and experiences little or no difficulty. There is another with unilateral phocomelia who, at the age of 17 years, requested a functional prosthesis for moderately heavy work.
If their lower limbs are normal most of these people can achieve a high degree of independence without surgery or prostheses. Occasionally dressing and toilet aids are required and many people make practical use of their feet within the confines of their homes.
Cosmesis
Cosmesis is very important to both sexes, particularly during adolescence when the victims of deformities become conscious of their appear-ance and the impression that they make upon members of the opposite sex.
It would seem that the more severe deformities of the hand, such as partial or complete adactyly, microdactyly and lobster claw hand, cause more psychological trauma and resentment than complete absence of a hand. Although function may be excellent the limb is ugly if deformed. Major reconstructive surgery may improve function in some hand deformities, but in the eyes of the patient the hand remains deformed and they keep it covered, either by a prosthesis or in a pocket. The man in industry who has the misfortune to lose one or more fingers does not suffer in the same way as the person with the congenital deformity, who feels deprived of a normal hand and therefore inferior to fellow beings.
There are, essentially, two types of prosthesis which may be supplied for anomalies of the hand, and both are made from plaster casts of the affected member. One is a rigid shell-like appliance which fits over the rudimentary hand and has the requisite number of digits to make the full complement. Artificial fingers may be either articulated for passive positioning or rigid and semi-flexed as in the position of rest. It is usual for an ordinary glove to be worn and the appearance is very acceptable.
The other type of hand prosthesis is made of soft plastic foam and replaces the missing portion of the hand and digits. Over this, and what exists of the natural hand, is fitted a plastic flesh-like glove which has the normal skin creases and finger prints. Unfortunately the natural hand, however rudimentary, tends to sweat if kept within the glove for long periods. The rigid type, often lined with chamois leather, is quite comfortable and well tolerated but is of value only when a major replacement is required.
Cosmetic thimble-fitting plastic finger replacements can be made but are not very acceptable in either congenital or traumatic cases. Even if the discomfort of wearing them can be tolerated, there is a constant colour change of the natural hand due to temperature variations, and this makes the artificial fingers most noticeable.
In a short discussion on a very complicated subject it has been necessary to generalize, but I should like to emphasize that each patient is unique and that treatment must be modified to suit individuals and their specific requirements.
